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DETAILED ACTION 



Request for Continued Examination 



The request filed on 9/29/06 for a Request for Continued Examination (RCE) under 37 
CFR 1.1 14 is acceptable and an RCE has been established. An action on the RCE follows. 



Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1, 5-6, 12-14, 18, 23-24 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Chen (U.S. Patent No. 5,970,376). 

Referring to figures 4, 7, Chen teaches a method for removing photoresist from substrate 
comprising: 

Disposing the substrate (30) in a plasma processing system () the substrate having a 
dielectric layer (32) formed thereon with the photoresist (34a/34b) overlying the dielectric layer, 
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wherein the photoresist (34a/34b) provide a mask for etching a feature into the dielectric layer 
(see figures 4-5); 

Introducing a process gas comprising NxOy, wherein x and y are integers greater than or 
equal to unity (see col. 11, lines 1-13); 

Forming a plasma from the process gas in the plasma processing system (see col. 11, 
lines 1-13); and 

Removing the photoresist from the substrate with the plasma (see col. 11, lines 1-13), 
wherein dielectric layer comprises at least one of hydrogen silsesquioxane and methyl 
silsesquioxane (see col. 8, lines 48-57). 

Regarding to claim 5, the disposing of the substrate having the dielectric comprises 
disposing the substrate having a low dielectric constant dielectric layer (see col. 8, lines 12-15). 

Regarding to claim 6, the disposing of the substrate having the dielectric layer comprises 
disposing the substrate having at least one of a porous dielectric layer, and a non-porous 
dielectric layer (see col. 8, lines 48-57, note that the dielectric layer either porous or non-porous). 

Regarding to claim 12, the disposing of the substrate having the dielectric layer 
comprises disposing the substrate having the dielectric layer including a collective film including 
silicon, carbon, and oxygen (see col. 8, lines 48-57). 

Regarding claim 13, the disposing of the substrate having the dielectric layer comprises 
disposing hydrogen in the collective film (see col. 8, lines 48-57). 

Regarding to claim 18, the removing of the photoresist is performed for a first period of 
time (see col. 11, lines 1-13). 
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Regarding to claims 23, transferring of said photoresist pattern to said dielectric layer by 
etching is performed in a plasma processing system, and said removing of said photoresist from 
said dielectric Layer is performed in said plasma processing system (col. 9, lines 30-67, col. 10, 
lines 1-3, col. 17, lines 4-15) 

Regarding to claims 24, Transferring of said photoresist pattern to said dielectric layer by 
etching is performed in a plasma processing system, and said removing of said photoresist from 
said dielectric Layer is performed in another plasma processing system (see col. 17, lines 4-15). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claims 3-4, 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chen 
(U.S. Patent No. 5,970,376) as applied to claims 1, 5-6, 12-14, 18, 23-24 in view of Zhu et al. 
(U.S. Patent Publication No. 20050079710). 

Referring to figures 4, 7, Chen teaches a method for removing photoresist from substrate 
comprising: 

Disposing the substrate (30) in a plasma processing system () the substrate having a 
dielectric layer (32) formed thereon with the photoresist (34a/34b) overlying the dielectric layer, 
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wherein the photoresist (34a/34b) provide a mask for etching a feature into the dielectric layer 
(see figures 4-5); 

Introducing a process gas comprising NxOy, wherein x and y are integers greater than or 
equal to unity (see col. 1 1, lines 1-13); 

Forming a plasma from the process gas in the plasma processing system (see col. 11, 
lines 1-13); and 

Removing the photoresist from the substrate with the plasma (see col. 11, lines 1-13), 
wherein dielectric layer comprises at least one of hydrogen silsesquioxane and methyl 
silsesquioxane (see col. 8, lines 48-57). 

However, the reference does not teach introducing of said process gas further comprises 
introducing an inert gas, introducing of said inert gas comprises introducing a Noble gas. 

Zhu et al. teach claims 3, 16, introducing of said process gas further comprises 
introducing an inert gas (see paragraph# 25). Regarding to claims 4, 17, introducing of said inert 
gas comprises introducing a Noble gas (see paragraph# 25). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would use the process gas of inert gas and noble gas in 
process of Chen as taught by Zhu et al. because the process would control uniformity during the 
removal of the photoresist (see paragraph# 25). 

Claims 19-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chen (U.S. 
Patent No. 5,970,376) as applied to claims 1, 5-6, 12-14, 18, 23-24 in view of Bao et al. (U.S. 
Patent Publication No. 2005/013041 1). 



Application/Control Number: 10/743,275 Page 6 

Art Unit: 2813 

Chen et al. teaches a method of stripping photoresist film on the organosilicate glass 
dielectric layer. However, the reference does not teach removing of photoresist determined by 
endpoint detection comprises utilizing optical emission spectroscopy. 

Bao et al. teaches removing of photoresist determined by endpoint detection comprises 
utilizing optical emission spectroscopy (see paragraphs# 45, 54). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made to removing the layer determined by endpoint detection 
comprises utilizing optical emission spectroscopy in process of Chen as taught by Bao et al. 
because the process would sense when the removing process complete to terminate the flow of 
the plasma gas. 

With regarding to the limitation of removing the photoresist for the second time period. 
It would be obvious to one ordinary skill in the art to removing the photoresist layer for multiple 
time periods since it is well-known in the art to repeat the same process for multiple effect. See 
St. Regis paper, Co. V. Bemis Co. Inc. 193 USPQ 8, 1 1 (7th circuit 1977). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would remove the photoresist for the second time period in 
process of Chen et al. because the process would remove all of the photoresist residue from the 
underlying layer to provide a layer with free of contaminant. 

Claims 1, 3-6, 12-14, 16-18, 23-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zhu et al. (U.S. Patent Publication No. 20050079710) in view of Gabriel et 
al. (U.S. Patent No. 6,599,839). 
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Referring to figures 2-5 J, Zhu teaches a method for removing photoresist from a substrate 
comprising: 

disposing said substrate in a plasma processing system (100), said substrate having a 
dielectric layer (OSG/cap) formed thereon with said photoresist (PR) overlying said dielectric 
Layer (OSG/cap), wherein said photoresist provides a mask for etching a feature into, said 
dielectric Layer (see figures 2-5j), 

introducing a process gas comprising N x O y , wherein x and y are integers greater than or 
equal to unity (see figures 2, paragraph# 25+); 

forming a plasma from said process gas in said plasma processing system (206, see 
figures 2, paragraph# 25+); and 

removing said photoresist from said substrate with said plasma (208, see figures 2, 
paragraphs 29+);. 

Regarding to claims 3, 16. introducing of said process gas further comprises introducing 
an inert gas (see paragraph# 25). 

Regarding to claims 4, 17, introducing of said inert gas comprises introducing a Noble 
gas (see paragraph# 25). 

Regarding to claims 5. disposing of said substrate having said dielectric Layer comprises 
disposing said substrate having a low dielectric constant dielectric Layer (see paragraph# 23). 

Regarding to claims 6. disposing of said substrate having said dielectric Layer comprises 
disposing said substrate having at Least one of a porous dielectric Layer, and a non-porous 
dielectric Layer (see paragraph# 23). 
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Regarding to claims 12, disposing of said substrate having said dielectric Layer 
comprises disposing said substrate having said dielectric Layer including a collective film 
including silicon, carbon, and oxygen (see paragraph# 23). 

Regarding to claims 14. A method of forming a feature in a dielectric layer on a substrate 
comprising: 

forming said dielectric Layer (OSG)on said substrate, 
forming a photoresist pattern (PR) on said dielectric Layer; 

transferring said photoresist pattern to said dielectric Layer by etching (see fig. 3a+), and 
removing said photoresist from said dielectric Layer using a plasma formed with a 

process gas comprising N x O y , wherein x and y are integers greater than or equal to unity (see fig. 

2+, paragraph# 25). 

Regarding to claims 18. removing of said photoresist is performed for a first period of 
time (see paragraph# 2+). 

Regarding to claims 23. transferring of said photoresist pattern to said dielectric layer by 
etching is performed in a plasma processing system, and said removing of said photoresist from 
said dielectric Layer is performed in said plasma processing system(100, see paragraph# 25+, 
figures 2+). 

Regarding to claims 24, transferring of said photoresist pattern to said dielectric layer by 
etching is performed in a plasma processing system, and said removing of said photoresist from 
said dielectric layer is performed in another plasma processing system (see figures 2+, 
paragraphs 25+). 
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The reference forming a dielectric layer comprises an organosilicate glass (OSG). 
However the reference does not specifically explain that OSG layer comprises at least one of 
hydrogen silsesquioxane and methyl silsesquioxane, the disposing of the substrate having the 
dielectric layer comprises disposing hydrogen in the collective film. 

Gabriel et al. teaches OSG layer comprises at least one of hydrogen silsesquioxane and 
methyl silsesquioxane (see col. 4, lines 23-33). It is noted that hydrogen silsesquioxane and 
methyl silsesquioxane has hydrogen. 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would form OSG layer comprises at least one of hydrogen 
silsesquioxane and methyl silsesquioxane in process of Zhu et al. as taught by Gabriel et al. 
because OSG layer such as hydrogen silsesquioxane and methyl silsesquioxane has the low 
dielectric constants to prevent problems with capacitance, cross talk, between adjacent 
conducting layers and elements. 

Claims 19-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zhu et al. 
(U.S. Patent Publication No. 20050079710) in view of Gabriel et al. (U.S. Patent No. 
6,599,839) as applied to claims 1, 3-6, 12-14, 16-18, 23-24, further in view of Bao et al. (U.S. 
Patent Publication No. 2005/013041 1). 

Zhu et al. in view of Suzuki teaches a method of stripping photoresist film on the 
organosilicate glass dielectric layer. However, the reference does not teach removing of 
photoresist determined by endpoint detection comprises utilizing optical emission spectroscopy. 
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Bao et al. teaches removing of photoresist determined by endpoint detection comprises 
utilizing optical emission spectroscopy (see paragraphs# 45, 54). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made to removing the layer determined by endpoint detection 
comprises utilizing optical emission spectroscopy in process of Zhu et al. as taught by Bao et al. 
because the process would sense when the removing process complete to terminate the flow of 
the plasma gas. 

With regarding to the limitation of removing the photoresist for the second time period. 
It would be obvious to one ordinary skill in the art to removing the photoresist layer for multiple 
time periods since it is well-known in the art to repeat the same process for multiple effect. See 
St. Regis paper, Co. V. Bemis Co. Inc. 193 USPQ 8, 1 1 (7th circuit 1977). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would remove the photoresist for the second time period in 
process of Zhu et al. because the process would remove all of the photoresist residue from the 
underlying layer to provide a layer with free of contaminant. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Nguyen whose telephone number is (571) 272-1695, or by 
Email via address Thanh.Nguyen@uspto.gov. The examiner can normally be reached on 
Monday-Thursday from 6:00AM to 3:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached on (571) 272-1702. The fax phone number for 
this Group is (57 1 ) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pairdirect.uspto.gov. Should you have questions on access to thy Private PAIR 
system, contact the Electronic Business center (EBC) at 866-217-9197 (toll-free). 
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